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Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (Currently Amended) A modified An-a-glucan phosphorylase having improved 
thermostability, which is obtained by modifying a natural a-glucan phosphorylase, 
wherein the natural a-glucan phosphorylase is obtained from a plant; , and 
wherein the a-glucan phosphorylase having improved thermostability has an 
amino acid substitution at ros i duo wh i ch is differ e nt from that of tho natura l a glucan 
phosphory l ase and has an am i no ac i d residue of C, I , L, V or W i n a position 
corresponding to position 7 in a motif sequence 3L: R-l-V-K-F-l-T-D-V (SEQ ID NO: 
47); 

wherein said substitution is a substitution to C. I. L, V. orW: 

whoro i n tho a g l ucan phoophory l aso having i mproved thormostabi l ity has the 
samo am i no ac i d sequence as that of tho natura l a g l ucan phosphory l ase oxc o pt for tho 
subst i tut i on d e f i n e d abov o , or has an am i no ac i d soquonco i n wh i ch, i n addition to 
subst i tut i on d e fin e d abov e , on e or s e v e ra l am i no ac i ds ar e do l otod, subst i tut e d or 
addod ro l at i v o to an am i no ac i d soquonce of natura l a g l ucan phosphory l ase; 

wherein the natural a-qlucan phosphorylase has an amino acid sequence which 
is at least 50% identical to the sequence of SEQ ID NO: 2 (residues 1-916); 

wherein the a-qlucan phosphorylase having improved thermostability has an 
amino acid sequence which is at least 95% identical to the sequence of the natural 
a-qlucan phosphorylase; 

wherein the enzyme activity of the a-glucan phosphorylase having improved 
thermostability is equivalent or superior to the natural a-glucan phosphorylase; and 

wherein enzyme activity of the a-glucan phosphorylase having improved 
thermostability at 37°C, after heating in a 20 mM citrate buffer (pH 6.7) at 60°C for 10 
minutes, is 20% or more of enzyme activity of the a-glucan phosphorylase having 
improved thermostability at 37°C, before heating. 
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2. (Canceled) 

3. (Canceled) 

4. (Currently Amended) The a-glucan phosphorylase having improved 
thermostability according to claim 1 , wherein the amino acid sequence of the natural 
a-glucan phosphorylase is encoded by a nucleic acid molecule which hybridizes under 
stringent condition to a nucleic acid molecule consisting of a base sequence encoding 
the afhamino acid sequence from position 1 to position 916 of SEQ ID NO: 2, 

wherein the stringent condition is a hybridization at 65°C in a solution containing 
50% formamide, 5 xSSC (750 mM NaCI, 75 mM trisodium citrate), 50 mM sodium 
phosphate (pH 7.6), 5xDenhaif s solution (0.2% BSA, 0.2% Ficoll 400 and 0.2% 
polyvinylpyrrolidone), 10% dextran sulfate, and 20 fig/ml denatured sheared salmon 
sperm DNA, and washing under the condition of 65°C using a SSC (saline-sodium 
citrate) solution having a 0.1 to 2-fold concentration, and 

wherein the composition of the SSC solution having a 1-fold concentration is 150 
mM sodium chloride and 15 mM sodium citrate. 

5. (Previously Presented) The a-glucan phosphorylase having improved 
thermostability according to claim 1, wherein the natural a-glucan phosphorylase is a 
type L a-glucan phosphorylase, and the a-glucan phosphorylase having improved 
thermostability has an amino acid residue which is different from that of the natural 
a-glucan phosphorylase in a position corresponding to position 7 in the motif sequence 
3L. 

6. (Canceled) 

7. (Previously Presented) The a-glucan phosphorylase having improved 
thermostability according to claim 1, wherein an amino acid sequence of the natural 
a-glucan phosphorylase is position 1 to position 916 of SEQ ID NO: 2. 
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8. (Previously Presented) The a-glucan phosphorylase having improved 
thermostability according to claim 1 , wherein the natural a-glucan phosphorylase is 
obtained from potato or Arabidopsis thaliana. 

Claims 9-15. (Canceled) 

16. (Previously Presented) The a-glucan phosphorylase having improved 
thermostability according to claim 1, wherein an amino acid residue at a position 
corresponding to position 7 in the motif sequence 3L is selected from the group 
consisting of C, I, L and V. 

17. (Original) The a-glucan phosphorylase having improved thermostability 
according to claim 1, wherein enzyme activity at 37°C of the a-glucan phosphorylase 
having improved thermostability after heated in a 20 mM citrate buffer (pH 6.7) at 60°C 
for 10 minutes is 30% or more of enzyme activity at 37°C of the a-glucan phosphorylase 
having improved thermostability, before the heating. 

18. (Original) The a-glucan phosphorylase having improved thermostability 
according to claim 1, wherein enzyme activity of the a-glucan phosphorylase having 
improved thermostability at 37°C, after heating in a 20 mM citrate buffer (pH 6.7) at 
65°C for 2 minutes, is 10% or more of enzyme activity of the a-glucan phosphorylase 
having improved thermostability at 37°C, before heating. 

19. (Original) The a-glucan phosphorylase having improved thermostability 
according to claim 1 , wherein storage stability thereof is improved as compared with the 
natural a-glucan phosphorylase. 

Claims 20-33 (Canceled) 

34. (Currently Amended) A modified A n-a-glucan phosphorylase having improved 
thermostability, which is obtained by modifying a natural a-glucan phosphorylase 
obtained from a plant, 
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wherein the a-glucan phosphorylase having improved thermostability has an 
amino acid substitution at roo i duo wh i ch is different from an am i no acid ros i du o of the 
natural a g l ucan phosphory l ase and has an am i no ac i d ros i duo C, I , L, V or W i n a 
position corresponding to position 7 in a motif sequence 3L: R-l-V-K-F-l-T-D-V (SEQ ID 
NO: 47); 

wherein said substitution is a substitution to C. I. L. V or W; 

whoro i n tho a g l ucan phosphory l ase having improved thermostab ili ty has the 
sam o am i no ac i d soquonco as that of the natura l a g l ucan phosphory l ase oxcopt for the 
substitut i on dof i nod abovo, or has an amino acid soquonco i n wh i ch, i n add i t i on to 
substitut i on dof i nod abovo, ono or sovora l am i no ac i ds aro do l oted, subst i tuted or 
added re l at i v e to an amino ac i d soquonco of natura l a g l ucan phosphory l as e , 

wherein the natural g-qlucan phosphorylase has an amino acid sequence which 
is at least 50% identical to the sequence of SEQ ID NO: 2 (residues 1-916); 

wherein the g-qlucan phosphorylase having improved thermostability has an 
amino acid sequence which is at least 95% identical to the sequence of the natural 
g-qlucan phosphorylase: 

wherein the enzyme activity of the g-giucan phosphorylase having improved 
thermostability is equivalent or superior to the natural g-glucan phosphorylase, 

wherein the enzyme activity of the g-glucan phosphorylase having improved 
thermostability at 37°C, after heating in a 20 mM citrate buffer (pH 6.7) at 60°C for 10 
minutes, is 20% or more of enzyme activity of the g-glucan phosphorylase having 
improved thermostability at 37°C, before heating, and 

wherein the g-glucan phosphorylase having improved thermostability has ability 
to synthesize an amylose having a weight average molecular weight of 600 kDa or 
more. 

Claims 35-40 (Canceled) 
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